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Photograph K images in a current on-site environment by using an image capture 
apparatus, K being an integer greater than or equal to 1

Transmit the K images to a server, so that the server obtains K first prediction 
results based on the K images by using an image recognition model

Construct a fine-tuning training set according to the K images and the K first 
prediction results transmitted by the server, the fine-tuning training set including K 

groups of fine-tuning training data, and each group of fine-tuning training data 
including an image and a first prediction result of the image

Fine-tune a to-be-trained model on an on-site terminal by using the fine-tuning 
training set, and in a process of fine-tuning the to-be-trained model on the on-site 
terminal, obtain, based on an image included in each group of fine-tuning training 
data in the fine-tuning training set and by using the to-be-trained model, K second 

prediction results corresponding to the images

Update a model parameter of the to-be-trained model according to the second 
prediction result corresponding to each image and the first prediction result of the 

image in the fine-tuning training set, to obtain a local recognition model and a 
model adjustment parameter corresponding to the local recognition model

Transmit the model adjustment parameter to a server if the local recognition model 
satisfies a model fine-tuning condition, so that the server updates a model parameter 
of an image recognition model according to a model adjustment parameter set from 

at least one terminal, the model adjustment parameter set including the model 
adjustment parameter
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On-site terminal Terminal B Terminal C

C1: Send a model 
adjustment parameter

C2: Send the model 
adjustment parameter

C3: Fine-tune according to 
the model adjustment 
parameter

C5: Vote according to 
performance obtained after 
fine-tuning

C7: Determine a voting score

C9: Obtain a comprehensive 
recognition score

C11: Determine, according 
to the comprehensive 
recognition score, whether to 
accept a fine-tuning manner

C4: Fine-tune according 
to the model adjustment 
parameter

C6: Vote according to 
performance obtained 
after fine-tuning

C8: Determine a voting 
score

C10: Obtain a 
comprehensive 
recognition score

C12: Determine, 
according to the 
comprehensive 
recognition score, whether 
to accept a fine-tuning 
manner
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On-site terminal Terminal B Terminal C

D1: Send a model 
adjustment parameter

D3: Fine-tune according to 
the model adjustment 
parameter D4: Fine-tune according 

to the model adjustment 
parameter

D2: Send a model 
adjustment parameter

D5: Vote according to 
performance obtained after 
fine-tuning D6: Vote according to 

performance obtained 
after fine-tuning

D7: Determine a voting 
score

D8: Determine a voting 
score

D9: Calculate a weighted 
voting score

D10: Calculate a weighted 
voting score

D11: Obtain a 
comprehensive 
recognition score D12: Obtain a 

comprehensive 
recognition scoreD13: Determine, 

according to the 
comprehensive 
recognition score, whether 
to accept a fine-tuning 
manner

D14: Determine, 
according to the 
comprehensive 
recognition score, whether 
to accept a fine-tuning 
manner
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Community A
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Terminal A Terminal B Terminal C
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Train and deploy a to-be-trained model

Obtain on-site environment information

Fine-tune the to-be-trained model to obtain a local recognition model

Compare a prediction result of the local recognition model with a 
prediction results of an image recognition model of a server end

 Synchronize the model adjustment parameter to T terminals in the 
same environment

The T terminals in the same environment separately fine-tune local to-be-
trained models by using the model adjustment parameter, to obtain 

recognition models

Whether to accept 
fine-tuning

Yes No

 A server performs model training again based on the reported model 
adjustment  parameter

Monitor and evaluate a status of each terminal and model performance 
obtained after fine-tuning

Yes No

 In a stable status 
or not

Report the model adjustment 
parameter  Keep an existing model unchanged

Perform a corresponding daily service  Continue to fine-tune the model
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Obtain K first prediction results based on the K images by using an image 
recognition model

Receive K images transmitted by an on-site terminal, the K images being 
photographed by the on-site terminal in a current on-site environment by using a 

capture apparatus, and K being an integer greater than or equal to 1

Transmit the K first prediction results to the on-site terminal, so that the on-site 
terminal constructs a fine-tuning training set according to the K images and the 

K first prediction results, fine-tunes a to-be-trained model on the on-site terminal 
by using the fine-tuning training set, and in a process of fine-tuning the to-be-
trained model on the on-site terminal, obtains, based on an image included in 
each group of fine-tuning training data in the fine-tuning training set and by 

using the to-be-trained model, a second prediction result corresponding to each 
image, and updates a model parameter of the to-be-trained model according to 

the second prediction result corresponding to each image and the first prediction 
result of the image in the fine-tuning training set, to obtain a local recognition 

model and a model adjustment parameter corresponding to the local recognition 
model, the fine-tuning training set including K groups of fine-tuning training 

data, and each group of fine-tuning training data including an image and the first 
prediction result of the image

Receive, if the local recognition model satisfies a model fine-tuning condition, 
the model adjustment parameter transmitted by the on-site terminal

Update a model parameter of the image recognition model when obtaining a 
model adjustment parameter set from at least one terminal, the model adjustment 

parameter set including the model adjustment parameter
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